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ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS. 

 

QUESTION ONE 

a. Outline any four approaches you would use for variable selection (8 marks)  
b. Non-full rank models are commonplace in linear models, reducing the model to 

one of full rank is one of the approaches, briefly outline other 2 approaches         
(6 marks). 

c. The following is an output of a linear regression model.  

 

 

  Exhaustively discuss the results. (6 marks) 



d. Non-linear least squares regression extends linear least squares regression for use 
with much larger and more general class of functions. Outline the non-linear least 
squares optimization using the Gauss-Newton algorithm (6 marks) 

e. Outline the local polynomial regression for estimating a function at a point 𝑥଴.     
(4 marks) 

 

QUESTION TWO 

Consider the following one-Way ANOVA with 2 groups with three observations 
each.  

 
The rank of X is 2. Reducing the model to one of full rank, obtain the estimates for 𝛼   
(15 marks) 

 

QUESTION THREE 

a. Regularization techniques in particular ridge and LASSO regression impose a 
penalty 𝜆 to reduce model complexity and prevent overfitting. Outline two 
approaches that can be used to determine the optimal penalty term (4 marks) 

b. Obtain the maximum likelihood estimate for 𝛽଴, 𝛽ଵ 𝑎𝑛𝑑 𝜎ଶ for a simple linear 
regression model 𝑌 ൌ  𝛽଴ ൅ 𝛽ଵ𝑋 ൅ 𝜖 (11 marks) 

 

QUESTION FOUR 

a. Outline the three components of a generalized linear model (3 marks) 
b. Discuss how you would fit a semi-parametric model with a linear spline with one knot 

(4 marks) 
c. Outline any 4 departures from the linear model assumption, their tests and possible 

remedial measures (8 marks) 

 

 

 

 

 

 



 

QUESTION FIVE 

The following is data viral load ሺ𝑌ሻ and dosage in milligram ሺ𝑋ሻ. 

Dosage Viral 
load 

10 48 
4 29 
14 66 
6 33 
29 90 

 

i. Test at 5% level the significance of the intercept and drug dosage (8 marks) 
ii. What percentage of the variation in Viral load is explained by Dosage (3 marks) 
iii. Obtain the 95% confidence interval for 𝛽଴ (4 marks) 

 

 

 


